Non-viral gene transfer by nucleofection allows stable gene expression in human neural progenitor cells.
Human neural progenitor cells (hNPCs) are a promising source to treat various neurodegenerative diseases. Potential applications are to use such cells for reprogramming to induce pluripotent stem cells or for secretion of proteins into the brain. These applications usually involve expression of heterologously expressed genes which is difficult to achieve in hNPCs. We tested several protocols for non-viral gene transfer and different promoters. Nucleofection and the cytomegalovirus enhancer/chicken beta-actin promoter allowed expression of foreign genes in hNPCs for up to 6 months. Treatment with the antibiotic G418 enabled us to select stably transfected cells which were subcloned and continued to express the NPC marker nestin. Differentiation of stably nucleofected hNPCs revealed that multipotency was maintained following long-term expansion of subcloned hNPCs. After differentiation for 3 weeks in vitro or in vivo following striatal transplantations transfected hNPCs expressed voltage-gated sodium channels suggesting the development of functional properties during neuronal maturation. In conclusion, stably nucleofected hNPCs can be isolated, subcloned, and expanded for up to 6 months without loss of their differentiation potential. These data provide a basis for future studies using hNPCs to investigate the neuronal differentiation in vivo after transplantation, the feasibility as a vector for gene (protein) therapy, and the induction of pluripotent stem cells.